This paper discusses the value and scope of geographical information systems (GIS) in tourism planning. The discussion focuses on the functionality and application of GIS in tourism development projects (TDPs) before moving on to assess the level of current interest and adoption of the technology through studies of tourism and GIS consultants. The paper argues that GIS can bring significant added value to decision making through data analysis, modelling and forecasting. A literature review focuses on TDPs in sensitive environmental and cultural contexts where the sustainability is a prime consideration. Many of these applications suggest that GIS is well suited to the practice of tourism planners but the findings of the studies suggest a limited use of the technology. Reasons for this lukewarm response include a limited awareness of GIS functionality, a preference for using tried and tested non-computer-based methods of planning, and a widespread avoidance of the technology because of the (assumed) high procurement costs involved. Some tentative recommendations are made on how to improve the accessibility of GIS to tourism planners.
Introduction
The proliferation of mass tourism over the last 50 years has often occurred with little concern for environmental or cultural protection. As outlined by Inskeep (1991) the coastal resorts of the Mediterranean and tourism development in the Caribbean bear witness to this uncontrolled planning and development process. In some respects this relentless tourism growth has been founded on either short-term management strategies or an ignorance of more sustainable forms of tourism. Most significantly, however, tourism planning processes have lacked the refined modelling and simulation tools now available to predict potential outcomes for the medium to long term.
This problem continues today despite the emergence of sophisticated computation techniques found in maturing information technologies. One such technology is a geographical information system (GIS) and this paper will consider the functions and capability of this technology before assessing its application and benefit in the context of tourism development projects (TDPs). 1 In order to evaluate the scope and value of GIS in tourism planning and development the paper will discuss selected examples of applications found in the current literature before considering the findings of a study of UK tourism consultants and a smaller group of GIS professionals. This empirical research has been undertaken to determine the level of knowledge and experience of GIS among tourism consultants and to understand their perceptions of the technology and its value in their work.
GIS Definition, Configuration and Functionality
A GIS can be generically defined as a relational database capable of manipulating both spatial data (in the form of digitised maps) and attribute data (comprising data sets in the form of alpha-numerical records). The spatial data is largely derived from existing or historical paper-based map co-ordinates stored in computer files, whilst the attribute data files are made up of detailed records of any feature or item found on these maps with the items being geo-referenced at their co-ordinates.
A typical GIS configuration would have the user operating under a conventional 'Windows' or similar desk top interactive environment, including typical input and output devices, and with some notable additions such as a digitising table 2 to import data, and a plotter 3 in order to 'hard copy' the new or revised maps .
In a tourism management context for example, the user of the GIS might be employed by a tour operator. A GIS file would be opened which would be displayed on a standard computer monitor to show a digitised map or map tile. 4 This might show all roads represented as lines and hotels represented as points, within a specified area or polygon, close to, or within a particular radius from say, a heritage sight, tourism complex or attraction. 5 The GIS might then be used to identify all hotels within this area that match specific search criteria such as those providing facilities of interest to visitors of the site or attraction.
GIS software normally has other functions such as layering, enabling the user to add or remove certain features from the map display, thereby improving visualisation, for example, removing all other features and showing only trekking routes and villages offering hotel accommodation; querying and reclassification enabling the user to adjust the map image for analysis. For example, to determine which villages have hotels with more than 20 bedrooms and have an indoor swimming pool?; buffering 6 where a zone of interest around a feature is marked as influencing neighbouring entities, for example, which hotels are within 500 kilometres of the trekking route? The user could then query the database to find the names and details of these hotels. Finally, a significant function of GIS is data integration, where two different map layers of the same area can be laid one on top of the other to form a new layer.
From the example above, the buffer zone operation to identify hotels within a given distance from a trekking route could be followed by the overlay function to combine this buffer zone with the hotel data layer. Other functions are possible in standard GIS software and these are expanded upon in a concise fashion in a number of texts such as Dangermond (1990) and in a more recent introductory text by Heywood et al. (1998) .
The significant value of GIS technology therefore, is in its ability to provide desk-top mapping through the graphical display and manipulation of data in order to identify patterns or relationships based on particular criteria. In this way enhanced (value-added) information becomes available for further analysis or to assist in a decision-making process. In a general business context this aspect has already been noted by Grimshaw (1994) who affirms that spatial analysis can be used to support the decision-making activities of an organisation.
GIS: Example Applications
While this paper focuses on tourism and its various impacts and consequences, GIS applications have been developed elsewhere to perform a range of analyses.
For example, in the public utilities, GIS applications are used to map, manage and maintain water supplies (Hooper, 1994 (Hooper, , 1996 Mitchell, 1996; Ford et al., 1996; Townson, 1997; Ray & Fraser, 1997; Mahon, 1998) ; electricity supplies (Peacock & Rutherford, 1989; Roberts et al., 1990; Ireland, 1997) ; gas supplies (Ives, 1995) ; telecommunications (Barker, 1994) ; emergency services (Large, 1996; Stoneman, 1996) and in public health issues such as the understanding and control of noise pollution and poor air quality at UK airports (Wood & Pool, 1998) . Similarly, in local government in the context of town planning departments (Masser & Campbell, 1994) ; land and buildings records (Hulme, 1996) ; and local education authorities (Jackson, 1997) .
The private sector is equally rich with GIS applications. These range from the use of geo-demographic data for location optimisation (Thurman, 1996; Walker & Cuff, 1997) , to the use of detailed personal profiling data in the strategic marketing systems of corporate entities (Loughlin, 1998) .
GIS in Tourism and Related Fields
To date, numerous examples of data analysis have taken place in tourism research without the use of GIS. For instance, work in destination dynamics (Laws, 1995) ; in the study of people-carrying capacities (Shackley, 1996) ; in tourism impact analyses; and in reaching decisions related to environmental impact assessments or audits and the production of environmental statements (Roberts, 1997) . In many of these cases it is possible that a GIS application may have been of benefit in the research, although it is not the intention to argue such a point here. However, since most tourism planning problems can be shown to have spatial or geographical characteristics and tend to be increasingly multi-dimensional and complex, it is likely that projects could be more accurately managed using the techniques and tools found in a GIS environment.
Numerous cases can be cited where a GIS has been used to bring significant value in tourism planning. The following cases have been selected in order to (a) emphasis remote localities or situations where tourism development is only at the consideration stage and (b) where issues of sustainability are on the planning agenda because these environments and cultures remain largely unspoiled and unprotected.
A GIS project was developed to produce a 'wilderness continuum map' showing areas designated as wilderness in the UK (Carver, 1995) . This application can highlight 'wilderness' areas compared alongside other 'protected' areas such as National Parks. The value of this application lies in its ability to identify areas of potential risk from activities such as forestry or 'recreational' developments. 7 Another GIS provides analysis of landscape views for visual impact assessment (Miller et al., 1993) . It is used to enhance manual methods of classifying landscapes and is considered to be useful in landscape management in situations where there is a high level of scenic interest and where visitors are attracted to that scenic amenity. A similar application was used to evaluate scenery and visual impact in the Cairngorm Mountains (Miller et al., 1994) . The system incorporates data describing environmental and cultural resources including land cover, landscape designations and visitor centres.
A GIS has been used in the study of landscape planning in Red Stone Park, in southern China (Yu, 1997) . The park is one of the major tourist attractions in the region owing to its bio-diversity, landscape and visual quality. Spatial patterns can be compared and combined within the GIS to simulate various processes, to evaluate impact and to develop landscape change models.
Fieldwork projects in remote regions have sought to determine the nature of the impact resulting from an escalation in the number of visitors engaging in trekking and 'special interest' holidays. In one case a prototype GIS application was developed for monitoring tourism impact in a remote region of northern Nepal. The absence of accurate base maps for the area necessitated the collection of attribute data which was geo-referenced by taking readings from a global positioning system (GPS). The data was used in the formulation of a cultural resource management assessment framework (McAdam, 1994) .
Similarly, a GIS application has been used for research in the Siberian Mountains where the numbers of tourists is generally very low owing to the region's inaccessibility. However, tourism is widely regarded as a catalyst to economic growth and the GIS is being developed to support decision-making for environmental and economic development through the availability of digital maps, original statistical data and field observations. (Koshkariov et al., 1994) .
In contrast, some recent research has been undertaken on time-space analysis in relation to tourist behaviour in an established theme park (Dietvorst, 1995) . Ths convincing study shows how GIS can be used to develop a better understanding of park visitor perceptions in terms of their preference for the various attractions in the park. As a result, a more balanced diffusion of the visitor streams and a better routing system has been possible. Essentially, the GIS has been used for operations research and for analysing the network characteristics of the site.
These GIS applications have a particular relevance since they show firstly, that the technology has direct application in tourism planning, and also that the results of the spatial and attribute data analysis is having a direct bearing on the kinds of decisions being made. In the main, they relate to TDPs in locations where tourism is not yet developed, where it is low key, or where it is only under consideration.
Despite the diverse variety of applications cited, it is arguable that the special nature of these cases only serves to highlight the underlying premise that 'limited use is being made of GIS by tourism planners'. The second section of this paper will therefore discuss the results of research undertaken to assess the validity of this premise.
Study of Tourism Consultants: Rationale and Methodology
A study was conducted among a sample group of tourism consultants who represented a broad cross-section of tourism planning organisations. The study was relatively small scale due to the limited resources available. These constraints determined both the sample size and the nature and depth of the study itself.
The sample group consisted of UK tourism consultants with expertise in tourism planning and development.
8 However, tourism consultants should not be perceived as an homogenous grouping. 9 An appropriate focus group was formed by selecting consultants with expertise in, or experience of, TDPs where environmental and sociocultural sensitivities were included in the planning specification. In this way concerns of sustainability were likely to be uppermost in the planning approaches of these consultants. Respondents were selected if their profiles showed expertise and experience in one or more of the following: (1) environmental planning and management; (2) rural development projects; (3) international projects or those located in the undeveloped/developing world; (4) sustainable tourism management; (5) research experience in one or more of the above.
An initial focus group of 40 tourism consultants were contacted whose experience matched the above descriptors and a final sample of 20 agreed to take part in the study. Semi-structured telephone interviews (restricted to a maximum time of 30 minutes each) were then conducted using a questionnaire as a general guide (see Appendix 1). Essentially, the interviews were used to gather qualitative data of TDPs in the form of relevant case material. Some quantitative data was also collected.
Tourism Consultants Study: Findings
The following account summarises the results of the study which was conducted in order to determine:
· the level of awareness and familiarity with GIS; · the extent to which GIS is currently being adopted, and in what ways; · how consultants perceived the benefits of the technology; · how information is being used to support decision making in tourism planning.
Many respondents in the sample indicated a complete lack of familiarity with a GIS or its benefits (45%). Some knew of colleagues who were familiar with the software, but it was not always clear whether this 'familiarity' was based on a general awareness of what a GIS is; whether it indicated a working knowledge of specific software; or whether these colleagues had actually used GIS in TDPs. This 'other colleagues' response tended to come from planners working in the larger consultancies.
The level of knowledge of GIS was not easily distinguishable from experience.
10
Not surprisingly, the nine respondents who were not familiar with GIS (45%) gave a 'none' response to this question. From the remainder of the sample six (30%) answered 'very limited', and five (25%) gave a response of 'moderate'. None in the sample fitted the 'expert' category. Those who responded with 'very limited' and 'moderate' discussed the question in terms of their 'knowledge' rather than 'experience'. This suggests that these planners had not worked directly with the technology in a 'hands on' sense. The few with most knowledge of GIS had drawn this from GIS vendor demonstrations or the viewing of working systems outside of the tourism management domain. None had participated in the design or development of a GIS.
Determining whether a GIS was used in respondent's organisation was likely to establish the extent to which it was used. Also, it was possible that the larger consultancies had already purchased commercial GIS software. While the overall response was negative, some respondents indicated that their organisations regularly purchased spatial data products from the Ordnance Survey or acquired census data such as MOSAIC and ACORN from third party vendors.
11 A total of 18 consultants responded 'no' to this question (90%). However, one respondent indicated that off-the-shelf software, including training, had recently been purchased. Two provided detailed information of GIS being used in TDPs commissioned to organisations other than their own.
Only two respondents (10%) confirmed that their organisations had used GIS. One represented one of UK's largest consultancies. However, neither of these respondents cited examples where GIS had been used directly in a tourism planning or management context. Details were sought regarding TDPs where a GIS had been used. A selection of the most relevant applications identified is shown in Figure 1 . These constitute recent examples of GIS known to the respondents.
The majority of respondents in the sample (17 out of 20, or 85%) did not have the in-house expertise with which to develop an application using a commercially available GIS product. Of the remainder, two indicated that applications had been developed for TDPs but by other (outside) contractors. Only one respondent in the sample gave any indication that an application using digital mapping was currently in progress within their own organisation.
For reasons already indicated, few could name GIS products that they had used. Of the commercially available GIS software mentioned one consultant had used both AutoCAD and LandCAD, while another had recently purchased a copy of MapInfo.
12 Five respondents said that they regularly purchased spatial data sets from information services companies such as Experian and CACI.
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In order to understand more about the procedures involved in typical TDPs Figure 1 Examples of TDPs using GIS applications respondents were asked to provide details of specific stages in TDPs where a GIS might have been deployed. One consultant suggested that a GIS would definitely be useful for on-going analysis. Another felt that a GIS could be used at the beginning of a TDP to help in market analysis. With regard to the various approaches used in selecting a GIS product, one respondent had purchased software from a registered reseller, another said he would approach other GIS users for advice and another said he would approach a GIS vendor or consultant if the need arose.
Respondents were often self-critical when asked for reasons why their organisations were not using GIS. They used terms and phrases such as 'ignorance'; 'no time available to investigate the technology and its benefits'; 'too busy to give over their precious time to evaluate products and their capabilities' and 'lack of sufficient expertise'. Such responses underline a distinct knowledge gap and an apprehension towards trying new approaches.
One consultant who had some awareness of GIS in TDPs suggested that '¼ people like obsessive things ¼' and that '¼ maintaining the GIS tends to become a preoccupation, often overshadowing the main project aims'. He argued that the development of a GIS application might be an unnecessary and costly overhead in terms of the resources being committed to a particular project, and that technology often generated a 'deterministic' attitude among users. He referred to the dangerous assumption that merely using the technology would somehow produce 'correct results' from the analysis. This kind of response tends to endorse the fact that even the most sophisticated digital mapping techniques can only be a function of the correct data being manipulated in the correct way.
Other respondents felt that there might only be a 'marginal' need for GIS applications in TDPs especially in cases were the main focus was on other factors such as economic planning or financial appraisals. Some argued that it would be difficult to justify the investment cost, the accompanying training, and the time necessary to build the application. Each TDP will tend to have unique characteristics and will vary considerably in nature, scale, technical support requirements and outputs. Taken together there would be such diversity across a range of projects that it might be difficult to demonstrate the economies of scale needed to strengthen the case for a GIS. These kinds of comment go some way towards explaining why many consultants prefer to buy prepared sets of data from information services companies in preference to building GIS applications.
Respondents were asked to recall the specific methods and techniques they would normally use in carrying out environmental assessments and cultural impact assessments of local populations.
14 The aim here was to see how a GIS might complement, improve or transform the methods and techniques currently in use.
A number of planning and assessment methods and techniques were mentioned including:
· the production of environmental statements; · qualitative and quantitative data gathering with the intention of achieving sustainable development and community involvement; · use of systems analysis techniques and audit trails; · the interviewing of local representatives and local people; · the interpretation of sites using the results of visitor surveys; · feasibility studies for a tourist facility leading to a development or marketing plan; · a strategy programme including an action plan; · traffic modelling using highway engineer's data; · wildlife data provided by English Nature in the management of a local area with ecology consultants involved; · infrastructure audits in the context of hotels, restaurants and visitor attractions; · policy studies and the production of related documents.
These comments enabled a flowchart to be constructed showing typical tasks, steps and decision points undertaken in a TDP. These are shown in Figure 2 .
A smaller number of responses were forthcoming here. Among the methods cited were the use of qualitative and 'highly subjective' investigations concentrating on public awareness programmes and creating links with local populations. These investigations usually followed on from book research on the area in question, which was carried out, according to one respondent '¼ to convince local stakeholders that the researcher understood the nature and implications of the TDP'. Visits to the site or territory would then be made to engage in discussions with local people. This was done in order to '¼ establish credibility with the client or local representatives'. Other approaches mentioned included spending-pattern analysis and attempts to quantify the 'multiplier effect' locally. 
Study of GIS Professionals: Rationale and Methodology
A smaller study was conducted among GIS professionals and consultants engaged in the marketing and provision of commercial software, training and services. The aim of this study was to test the premise that GIS consultants rarely developed applications in the field of tourism planning, and that this demonstrated a lost opportunity for both tourism consultants and the GIS community.
The objectives of this study were:
(1) to establish the level of understanding of tourism planning practice among GIS professionals and to determine the extent of involvement in TDPs; (2) to collect where possible detailed case material of GIS applications in TDPs (3) to determine whether GIS professionals were targeting tourism planners and developers as potential clients.
A sample group of ten UK-based GIS consultants was selected from entries listed in the Association for Geographical Information Sourcebook for 1995 and 1996 under the category of 'Tourism'. The 'Tourism' list however, showed GIS consultancies working in a diverse spread of tourism-related areas. It was therefore difficult to identify GIS consultants with experience in TDPs that embraced concerns for 'sustainability' in the tourism development proposals. Nevertheless the AGI Sourcebook is considered to be an accurate and rich directory of organisations involved in most aspects of GIS work. In this sense the sample selection method was deemed to be appropriate. Telephone interviews were conducted using the question list shown in Appendix 2.
Study of GIS Consultants: Findings
Firstly, consultants were asked to provide details of TDPs in which they had been involved. Examples of relevant projects cited are shown in Figure 3 .
When asked whether their clients usually had knowledge of GIS, most said that clients tended to have some knowledge of GIS. However, this had largely been gleaned from marketing exhibitions where information services providers often sell data sets through software products that are only poor equivalents of Figure 3 Examples of tourism related projects identified by GIS consultants GIS. The dangers of misinformation and 'commercial hype' surrounding GIS products, and their true value, is evident from these kinds of remarks.
Comments were sought on how the GIS applications that had developed were now being used. The intention here was to determine the level of value that clients and users now placed on the finished application. Some useful insights emerged on how GIS professionals think tourism planners perceive GIS technology.
One respondent said that while clients are usually able to conceptualise a problem for the developer they do not easily comprehend the 'spatial' characteristics of the software. While effective communication between developer and client is essential in the development of an application, the inference here is that often it may be better to leave the technical work of building the GIS application to the expert. The technical expertise would normally be sufficient to satisfy the client requirements and enable alternative scenarios and solutions to be posed. The comment that '¼ the GIS tends to "disaggregate" things while tourism planners do not! ¼' was apposite here.
This kind of view seemed to be endorsed by another GIS consultant who wondered whether there was the need for '¼ technical kits on the desks of tourist planners ¼' inferring perhaps, that more value might be derived by commissioning GIS professionals to do the necessary systems analysis exercise at a convenient stage in the TDP.
Another commented that most TDP-based GIS applications were being used to perform attribute (non-spatial) data analysis rather than using the topological (contour) mapping capability of the software.
15 This comment perhaps underlines the fact that although a GIS has normal database characteristics, it is the cartographic capabilities that make it special, and it is these features that users find difficult to understand and manage.
One consultant said that in his experience the GIS applications that had been installed '¼ had not been used in anger ¼'. This perhaps underlines the importance of ensuring a user-driven perspective towards application development and systems installation. A lack of training and ownership will clearly detract users and bring only limited value despite the time invested and costs incurred. A similar view was that many users of GIS had not gone beyond the '¼ nice to have stage ¼' implying that the benefits would only materialise if considerable time and effort was invested in the development work.
The inappropriate evaluation of GIS software and its benefits would not only be costly, it could also create a market backlash where the very organisations that could benefit from GIS might reject the technology and fail to appreciate its true value.
These kinds of comment are interesting since they pose valid alternatives to the 'buy and build' approach. This might encourage tourism planners to recognise the benefits of the technology and the available services currently offered by GIS consultants. The development could be done by the GIS professional with assistance from the tourism planner as eventual user. In this way training and maintenance contracts could be drawn up enabling the planner to focus solely on using the GIS to make key decisions on sensitive issues within the planning proposal.
Finally, respondents were asked how tourism planners, as clients, had received information regarding their GIS services. In the main the replies indicated that this was either through word of mouth, by contacting the AGI, or through conducting tendering exercises based on specific needs.
Conclusions and Recommendations
This paper has sought to substantiate the premise that tourism planning and development consultants rarely use GIS applications in their day to day work, particularly in TDPs were there are concerns about environmental and cultural sustainability in the project specification.
The research shows a number of issues emerging, particularly from the responses of the tourism consultants group. Most importantly, there is the need to fully understand the nature, scope and impact of the TDP when evaluating the relevance and benefits of a GIS. The essential geographical and spatial content needs to be identified and the associated attribute data recognised in the light of the principal aims of the project and the planning decisions to be made. Only in this way will real value emerge from the GIS application.
The studies indicate that much of the lack of knowledge about GIS among tourism consultants stems from attitudes and apprehensions they hold about information technology in general, with regard to the overt and hidden investment costs; the complexity of GIS software functionality; and the skills needed to use it effectively. Whilst these responses might merely show healthy scepticism towards things 'new', tourism planners do need to appreciate the extent of GIS expertise and the range of services available in the GIS vendor market, and to make themselves more accessible to this marketplace. Similarly GIS professionals need to consider TDPs as part of their profile of expertise and to make more concerted inroads into the world of tourism planning and development.
Decisions to invest in GIS should always be based on thorough feasibility studies that should include both an evaluation of the planner's analysis and modelling requirements and a candid assessment of their technical ability, resource provision and inclination to work with GIS technology. In addition, an assessment of the degree of similarity, repetition and overlap between TDPs should also be a determinant in terms of the types of data to be used for analysis.
If the introduction of a GIS then becomes a serious option a feasibility study should be able to determine the most favourable procurement approach from a range of alternatives including: (1) purchase an appropriate GIS software product and training package and build an application in-house; (2) commission GIS consultants to provide a tailor-made solution; or (3) reject the use of GIS based on evidence that it would bring marginal or no added value.
Clearly, some of the respondents in the studies were aware of such issues. A conscious and positive decision not to use GIS may, indeed, be based on a complete awareness of its benefits. However, a more crucial point emerged from the survey. A number of planners had never found the need for a GIS since they preferred to work by established practices. A common preference was to acquire sets of data from data services vendors in the belief that these would be sufficient to make the key decisions necessary in the TDP. For many tourism planners this may continue to be the favoured option, despite the growing availability of low cost, sophisticated GIS software. A summary of the main findings are shown in 
Notes
1. For the purposes of this paper a tourism development project or TDP is defined as:
'a recreation or leisure development initiative, formally approved or supported, which aims to establish, extend or enhance a facility for economic and commercial benefit'. 2. A digitising table is an electronic drafting table capable of recording the (x, y) co-ordinates of a point on a table in computer readable form. 3. A plotter is an output device used to draw maps and other diagrams from digital data. 4. A map tile is a logical rectangular set of data used to subdivide digital map data into manageable units. 5. In GIS parlance a line is defined as a series of connected co-ordinated points forming a simple feature with homogeneous attribution; a point is a zero-dimensional abstraction of an object, with location specified by a set of co-ordinates; and a polygon is a line completely enclosing an area. 6. A buffer is defined as a corridor of a specific width around a point, line, or area. 7. It is worth noting that the application would have been developed and managed using accurate and well tested data sets such as the OS National Grid and related digitised mapping. TDPs in remote or culturally delicate regions of the World, however, might not have access to such rich spatial information and this would need to be collected, usually at considerable cost. 8. Organisations such as tour operators, government departments and international agencies were therefore precluded from the sample. However, the easy access to information on UK (and some European) tourism consultancies through the Tourism Society's Membership Directory and The Tourism Consultant (1995) provided an alternative and relevant target group. 9. Tourism consultants may often describe themselves in more specific terms depending upon their generic areas of expertise. Such aliases might include environmental assessor, tourism planner, or planning consultant. 10. During the telephone interviews the researcher clarified the ambiguity in the design of the question. For convenience rather than accuracy therefore, these terms were often used synonymously during the interviews. However, 'experience' could be said to include 'knowledge' of GIS while the reverse might not necessarily be the case. 11. Mosaic and Acorn are part of a subclass of geographical data known as geodemographics. These data sets are derived from the UK census. 12. As the name suggests AutoCAD is not normally classified as a GIS product but is used in computer-aided design work. However, the GIS vendor ESRI have now combined Figure 4 Key findings from pilot study of tourism consultants their leading GIS software product ARC/INFO with AutoCAD to create ArcCad. MapInfo on the other hand is a popular PC/desktop GIS commercial product suitable for 'entry level' users. 13. Experian is a data services company and a leading player in 'micromarketing', the field of data provision related to analysing customer preferences for selected household products. CACI is an information services company that distributes ACORN, its main geodemographic targeting classification software. 14. This question was asked since it is assumed that most, if not all TDPs would necessitate some form of environmental and cultural evaluation prior to any decision being taken on whether to proceed with the venture. The reader should also appreciate that a GIS is useful for storing and manipulating sociological and cultural data providing it is geo-referenced and thus given spatial meaning alongside other non-geographical interpretations. 15. The term 'topology' refers to the relative location of geographical phenomena independent of their exact position. In digital data, topological relationships are usually expressed as relationships between nodes, links and polygons. 
